Impact of pH on bacterial growth and activity of recent fluoroquinolones in pooled urine.
Acidification of urine is widely recommended for prevention and treatment of urinary tract infections. We set out to describe the effect of modification of pH on bacterial growth of relevant bacteria as well as on activity of modern fluoroquinolones in urine in vitro. Bacterial growth of Escherichia coli ATCC 25922 and Klebsiella oxytoca ATCC 700324 was determined in pooled human urine adjusted to pH levels between 5.0 and 8.0. Minimal inhibitory concentrations (MICs) and time-kill curves were performed for ciprofloxacin, levofloxacin and moxifloxacin in pH-adjusted urine and Mueller-Hinton Broth (MHB). Uptake of radioactive labeled [C(14)]-ciprofloxacin into bacterial cells was investigated at different pHs. While no difference in bacterial growth of E. coli and K. oxytoca was observed at pH values between 5.0 and 8.0, acidification of urine led to major impairment of antimicrobial activity of all tested fluoroquinolones, indicated by an up to 40-fold increase in MIC compared to MHB and nearly total neutralization of activity in time-kill experiments. The most probable mechanism behind this observation may have been reduced uptake of fluoroquinolones into bacterial cells, as indicated by bacterial uptake of [C(14)]-ciprofloxacin and a reversibility of the effect. The observed reduction in activity of modern fluoroquinolones confirms previous observations from older compounds.